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VHGDWLRQVFRULQJ WRROV KDYH EHHQ LQWURGXFHG LQWR FOLQLFDO SUDFWLFH LQ LQWHQVLYH FDUH IHZ KDYH EHHQ WHVWHG IRU YDOLGLW\ DQG
UHOLDELOLW\ 2QH WRRO ZKLFK KDV UHOLDELOLW\ DQG YDOLGLW\ HVWDEOLVKHG LV WKH 6HGDWLRQ$JLWDWLRQ 6FDOH 6$6 7KLV VWXG\ LV DQ
H[WHQVLRQRIDSUHYLRXVVWXG\E\5LNHU3LFDUGDQG)UDVHUWRGHWHUPLQHZKHWKHUGRFWRUVDQGQXUVHVUDWHLQIDQWVVLPLODUO\
XVLQJWKH6$6LQDQDWXUDO,&8VHWWLQJ,WLVHVVHQWLDOWRHVWDEOLVKZKHWKHUWKHVHGLIIHUHQWSURIHVVLRQDOVSURYLGHFRQVLVWHQWVFRUHV






$JLWDWLRQ LV H[FHVVLYH UHVWOHVVQHVV XVXDOO\ QRSXUSRVHIXOPHQWDO DQGSK\VLFDO DFWLYLW\ DVVRFLDWHGZLWK LQWHUQDO
WHQVLRQDQGDQ[LHW\>@7KHFDXVHRIDJLWDWLRQLVRIWHQPXOWLIDFWRULDOHJSDLQFRQIXVLRQGHOLULXPZLWKGUDZDO
DGYHUVHGUXJHIIHFWVDQGLWLVRIWHQGLIILFXOWWRDVFHUWDLQSUHFLSLWDWLQJIDFWRUV>@$JLWDWHGEHKDYLRULVFRPPRQLQ
LQWHQVLYH FDUH XQLWV ,&8V >@ ,Q D SURVSHFWLYH HYDOXDWLRQ RI LQIDQWV LQ D PHGLFDO ,&8 PRGHUDWH RU VHYHUH
DJLWDWLRQZDVREVHUYHGE\EHGVLGHQXUVHVLQPRUHWKDQRILQIDQWVKLIWVDQGRYHUWDJLWDWLRQVXFKDVLQIDQWV¶VHOI
UHPRYDORID WXEHRUFDWKHWHURUDJJUHVVLYHEHKDYLRU WRZDUGDKHDOWKFDUHSURYLGHUZDVREVHUYHG LQRI LQIDQW
VKLIWV6HOIUHPRYDORILPSRUWDQWWXEHVRUYDVFXODUFDWKHWHUVRFFXUVDWUDWHVDVKLJKDVHYHQWVSHULQIDQW
GD\V >@$JLWDWHG EHKDYLRU RIWHQ GHYHORSV DEUXSWO\ DQG DW WLPHV KDV SRWHQWLDO IRU LPPHGLDWH SHULO $ VWUXFWXUHG
DSSURDFK WR DJLWDWHG LQIDQWV HPSKDVL]HV LPPHGLDWH PDQDJHPHQW RI SRWHQWLDOO\ OLIHWKUHDWHQLQJ SUREOHPV UDSLG




DOWKRXJK VHGDWLRQDJLWDWLRQ WRROV KDYHEHHQ XVHG WRPHDVXUH WKH HIIHFWLYHQHVV RI VHGDWLRQ LQ ,&8 LQIDQWV IHZRI
VXFK WRROV KDYH VDWLVIDFWRU\ FOLQLPHWULF SURSHUWLHV 2QO\ D IHZ VHGDWLRQ VFDOHV DOVR LQFOXGH PXOWLSOH OHYHOV RI
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H[FHVVLYH DFWLYLW\ DQGRU DJLWDWHG EHKDYLRU 7KH 6HGDWLRQ $JLWDWLRQ 6FDOH DQG WKH0RWRU $FWLYLW\ $VVHVVPHQW
6FRUH>@KDYHOHYHOVRIDJLWDWHGEHKDYLRUDQGWKHUHFHQWO\SXEOLVKHG0RGLILHG$JLWDWLRQ6HGDWLRQ6FDOH5$66
>@KDV OHYHOVRIDJLWDWHGEHKDYLRU7KHFRQGLWLRQRI LQIDQWFDQ WKHQEHPRQLWRUHG IRUKLJKDJLWDWLRQPHGLXP












7KHVH VXEMHFWLYH VFDOHV KDYH EHHQ WHVWHG IRU YDOLGLW\ DQG UHOLDELOLW\ LQ DGXOW ,&8 LQIDQWV >@ 1R
SK\VLRORJLFDOPHDVXUHRI VWUHVV KDVEHHQXQLIRUPO\ DFFHSWHG WKDW FDQSURYLGH D UHIHUHQFH VWDQGDUG DJDLQVWZKLFK
DJLWDWLRQVHGDWLRQ VFDOHV FDQ EH PHDVXUHG 7RROV FXUUHQWO\ LQ XVH LQFOXGH GLUHFW REVHUYDWLRQV DQG LQWHUPLWWHQW
VWUXFWXUHGDVVHVVPHQWVE\QXUVHVDQGRWKHUFDUHSURYLGHUVEXWWKHVHWRROVGRQRWSURYLGHDFRQWLQXRXVPHDVXUHRI
DFWLYLW\ DQGRU DJLWDWLRQ$YDLODEOH FRQWLQXRXVPHDVXUHV VXFK DVEORRGSUHVVXUHRU KHDUW UDWHPD\ UHIOHFW LQIDQWV¶
VWDWXVWKDWLVKLJKHUEORRGSUHVVXUHRUKHDUWUDWHRIWHQDFFRPSDQLHVLQFUHDVHGDFWLYLW\RUDJLWDWLRQ+RZHYHUWKHVH
PHDVXUHVDUHQRQVSHFLILFDQGLQFOXGHDYDULHW\RIUHDVRQVIRUFKDQJH%HFDXVHDJLWDWLRQLVDVVRFLDWHGZLWKH[FHVVLYH





7KH FRPSOHWH EORFNGLDJUDP UHSUHVHQWDWLRQRI WKHSURSRVHG V\VWHP LV DV VKRZQ LQ)LJXUH$IWHU LQSXWWLQJ D
IDFLDOLPDJHDVNLQFRORUEDVHGDOJRULWKPLVDSSOLHGWRGHWHFWWKHLQIDQWIDFHLQWKHLPDJH>@+XQGUHGLPDJHV
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)DFH'HWHFWLRQ




WKLV DOJRULWKP FDQ EH HYDOXDWHG XVLQJ D VWDQGDUG FRQ¿JXUDWLRQ WKDW VKLSV ZLWK WKH 2SHQ&9 VRXUFH FRGH 7KH
DFFXUDF\LVWHVWHGE\GHWHFWLQJDVHWRIIDFHVLQWKH,QIDQW)DFH'DWDVHWZKLFKLVGHVLJQHGIRUWHVWLQJIDFHGHWHFWRUV
%HFDXVHWKH+DDU&ODVVL¿HULVSDUWRIWKH2SHQ&9OLEUDU\WKHVRXUFHFRGHVKRXOGEHZHOORSWLPL]HG2SHQ&9LVD



































$ VLPSOH '0RPHQW DOJRULWKP LV DSSOLHG WR WKH VHJPHQWHG SRUWLRQ DQG WKH UHVSHFWLYHPRPHQW IHDWXUHV DUH
H[WUDFWHG 7KH DERYH SURFHGXUH LV UHSHDWHG WR DOO WKH LPDJH IUDPHV DQG WKH PRPHQW IHDWXUHV DUH H[WUDFWHG DQG
DVVRFLDWHGWRWKHVSHFLILFSKRQHPH$VLPLODUDSSURDFKLVPDGHRQDOOWKHJHVWXUHLPDJHVDQGDIHDWXUHGDWDVHW LV
FUHDWHG,QWKHJHVWXUHFODVVLILFDWLRQVWDJHXVLQJWKH'PRPHQW IHDWXUHVHWD690DOJRULWKPLVGHYHORSHG7HQ
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VXEMHFWVZKHUHXVHG LQ WKHH[SHULPHQWDOVWXG\ LPDJHVZHUH WDNHQUHSUHVHQWLQJ IRUERWKFRQGLWLRQV7HQVXFK
WULDOVSHUIRUPHGE\HDFKVXEMHFWIRUHDFKJHVWXUH7KXVDGDWDEDVHFRQWDLQLQJRIVDPSOHVZDVFUHDWHG
0RPHQWV RI LPDJHV SURYLGH HIILFLHQW ORFDO GHVFULSWRUV DQG KDYH EHHQ XVHG H[WHQVLYHO\ LQ LPDJH DQDO\VLV







































































IDVWHU GHWHUPLQDWLRQ RI IHDWXUHV DUH WZR LPSRUWDQW DGYDQWDJHV RI WKH SURSRVHG IHDWXUH H[WUDFWLRQ PHWKRG 7KH
VLPXODWLRQUHVXOWVVKRZWKDWWKH690FODVVLILHUJLYHVWKHKLJKHUDFFXUDF\DURXQGIRUWKHQRUPDOFODVVDQG







OLJKWLQJ FRQGLWLRQ FDQEH FRQWUROOHG DFFRUGLQJ WR ,QWHQVLYH&DUH8QLW ,&8 UHJXODWLRQVGXULQJ WKH FRQGXFWLRQRI
H[SHULPHQW7KHZD\VRIVXEMHFWO\LQJRQWKHEHGZHUHSUHGLFWHGEDVHGRQLQIDQWEHKDYLRUVLQKRVSLWDO7KXVDOOWKH
FLUFXPVWDQFHV ZHUH EURXJKW LQ DW GLIIHUHQW GLVWDQFHV DQJOH DQG LOOXPLQDWLRQ OHYHOV 0RRQ 'UDJRQ¶V +HDOWK 	
:HOOQHVV%DVHGRQWKHIDFHDUHDGLVSODFHPHQWIRUHDFKIUDPHLVUHSUHVHQWHGE\WKHZKLWHUHJLRQ,IDSHUVRQ
LVVOHHSLQJWKHUHZLOOEHOHVVDUHDDQGGLVWDQFHRIZKLWHUHJLRQLQIDFHFRPSDUHGWRWKHIDFHDZDNHG+HQFHVWDWHRI
LQIDQW FRQGLWLRQ FDQ EH GHWHUPLQHG HDVLO\ 7KXV WKH VWDWH RI LQIDQW FDQ EH HDVLO\ GLIIHUHQWLDWHG LH VWDWH RI KLJK
DJLWDWLRQPHGLXPDJLWDWLRQRUORZDJLWDWLRQ,WLVHQYLVDJHGWKDWWKLVSURSRVDORI+DDU&DVFDGHGHWHFWLRQPHWKRGDQG
QG PRPHQW IHDWXUH H[WUDFWLRQ DUH VXLWDEOH LQ ZRUNLQJ WRZDUGV IDFLDO GHWHFWLRQ +RZHYHU WKLV IHDWXUH H[WUDFWLRQ
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$FNQRZOHGJHPHQWV
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